BACKGROUND: Dyspnea caused by pulmonary disease is a common symptom encountered by Internists. The most likely diagnosis of pulmonary nodules in a longterm smoker is lung cancer.
INTRODUCTION
Dyspnea on exertion is a common symptom encountered by Internists. Although the symptom of dyspnea has many etiologies, most patients with dyspnea have pathology based in the pulmonary or cardiovascular system. 1 The initial evaluation of a patient with dyspnea, in addition to a detailed history and physical examination, includes basic blood work assessing the blood counts, metabolic function, initial imaging with a chest radiograph, electrocardiogram, and pulse oximetry. The differential diagnoses of bilateral pulmonary nodules on a chest radiograph are extensive and include infections, tumors-primary or metastatic, connective tissue diseases and congenital malformations. However, the most likely diagnosis of pulmonary nodules in a long-term smoker is lung cancer. 2 We report a case of an elderly male with a 70-packyear smoking history, presenting with exertional dyspnea for approximately 6 months. A detailed history, physical examination, and diagnostic evaluation suggested a diagnosis of localized pulmonary amyloidosis. Amyloidosis is an uncommon disease resulting from the deposition of insoluble proteinbased amyloid fibrils in various tissues. Although amyloidosis is rare, with an incidence of 8 patients per million per year, localized pulmonary amyloidosis is even more uncommon with a vague, difficult to recognize clinical presentation and limited treatment options.
CASE REPORT
A 73-year-old male with a 70-pack-year smoking history presented with exertional dyspnea for approximately 6 months. It was associated with mild cough and occasional whitish sputum. He did not have a significant past medical or exposure history, and a complete review of systems including history of chest pain, hemoptysis, edema, paroxysmal nocturnal dyspnea, orthopnea, fever, nausea, vomiting, diarrhea, urinary symptoms, weight loss, or night sweats was negative. Physical examination revealed a temperature of 98.5°F, pulse rate of 68 beats/min, blood pressure of 160/80 mmHg, respiratory rate of 12/minute with an oxygen saturation of 96% on room air. He did not have any cyanosis, clubbing, or edema. The neck exam revealed no jugular venous distension and the lymphatic system exam did not reveal any lymphadenopathy. Respiratory system exam revealed unlabored breathing, diminished breath sounds with prolonged expiration without any adventitious sounds. Cardiovascular exam revealed a regular rate and rhythm and normal heart sounds without murmurs. Abdominal exam did not reveal any organomegaly. Neurological exam revealed an alert and oriented male with no focal findings and a normal sensory exam. Skin exam was normal and did not reveal any rash, nodules, or ecchymoses. Complete blood count and complete metabolic panel including blood urea nitrogen, serum creatinine, aspartate aminotransferase, alanine transaminase, alkaline phosphatase, serum bilirubin, and urinalysis were normal. Chest x-ray showed bilateral illdefined nodular opacities (Fig. 1) . Spiral computed tomography (CT) of the thorax revealed multiple bilateral soft-tissue lung masses (Fig. 2) , whereas CT of the abdomen and pelvis was normal. Echocardiography revealed a normal ejection fraction without any myocardial or valvular abnormalities. Rheumatoid factor and antinuclear antibody were negative. Whole-body positron emission computerized tomography (PET) revealed 18F-fluorodeoxyglucose enhancement only of the pulmonary masses. As other organs like the liver and kidneys did not enhance on PET scan, further investigation of the enhanced pulmonary masses was undertaken. A broncho-alveolar lavage was performed and was negative for acid fast bacilli, nocardia, and fungi. Transbronchial lung biopsy showed findings consistent with amyloidosis. Congo red and crystal violet stains showed typical amyloid patterns. Thoracoscopic biopsy confirmed the diagnosis of diffuse and nodular amyloid deposition. Patient's serum protein electrophoresis including immunofixation (SPEP) showed no evidence of monoclonal proteins. Subcutaneous fat or kidney biopsy was not performed. Bone marrow aspirate and biopsy done to investigate the possibility of primary amyloidosis showed no evidence of clonal plasma cells, and amyloid staining of bone marrow was negative, thus suggesting a diagnosis of localized pulmonary amyloidosis. Our patient is being managed conservatively and is being followed closely for any signs of progression.
DISCUSSION
The American Thoracic Society defines dyspnea as: "a term used to characterize a subjective experience of breathing discomfort that is comprised of qualitatively distinct sensations that vary in intensity." 3 Most patients with dyspnea have etiology based in the pulmonary system or cardiovascular system, or both. 1 Majority of patients with chronic dyspnea of unclear etiology have 1 of the 4 diagnoses: asthma, chronic obstructive pulmonary disease, interstitial lung disease, and myocardial dysfunction. 4 Evaluation of a patient with dyspnea should include a detailed history and physical examination, complete blood count and metabolic panel, renal function tests, chest radiograph, electrocardiogram, spirometry, and pulse oximetry. Arterial blood gases, measurement of lung volumes, ventilation/perfusion scanning, echocardiography, and cardiopulmonary exercise testing are generally reserved for cases that elude these possible diagnoses on initial evaluation. 5 Our patient was found to have multiple pulmonary nodules on the chest radiograph. Given his extensive smoking history, the likelihood of these abnormalities representing metastatic solid organ malignancy was very high. 2 Other differential diagnoses to be considered include: multiple abscesses, septic emboli, fungal infection, non-inflammatory conditions like sarcoidosis, lymphomatoid granulomatosis, amyloidosis, arteriovenous malformations, pneumoconiosis and inflammatory conditions like rheumatoid arthritis or Wegner's granulomatosis 6 (Table 1) .
Amyloidosis comprises a group of diseases resulting from the deposition of insoluble protein-based amyloid fibrils in the organs and tissues. Depending on the biochemical nature of the amyloid precursor protein, amyloid fibrils can be deposited locally or may involve any organ in the body. The clinical significance of this deposition may range from none to severe pathophysiologic changes. 7 Amyloidosis is uncommon with an incidence of 8 patients per million per year. 8 Diagnosis of this disease is difficult owing to its diverse clinical presentation. Amyloidosis can be classified into various types, i.e., primary amyloidosis, which is usually associated with the plasma cell disorders like multiple myeloma and monoclonal gammopathy of undetermined significance and consists of immunoglobulin light chains (AL); secondary amyloidosis, which is associated with chronic inflammatory diseases and consists of amyloid fibrillary protein (AA). Other types include familial (hereditary) amyloidosis, which consists of abnormal transthyretin protein (ATTR) or lysozyme protein (ALys) produced in the liver and hemodialysis amyloidosis consisting of beta-2-microglobulin, which is normally cleared by the kidney, but cannot be cleared during hemodialysis. Alzheimer's disease and other neurodegenerative diseases can be associated with hormonal proteins of aging such as beta amyloid proteins. The AL and ATTR forms of amyloidosis are usually systemic, but are also observed in localized deposits, for example in skin, lung, and other sites of the body. 7 Our patient had localized pulmonary amyloidosis without any signs of systemic involvement, which is relatively rare. 9 Gillmore and Harrison categorized respiratory tract amyloidosis as laryngeal, tracheobronchial, parenchymal, and mediastinal or hilar 10 (Table 2) . Laryngeal amyloidosis may be localized or may be a manifestation of systemic amyloidosis. Deposits commonly occur in the supraglottic larynx and patients generally present with hoarseness or stridor. It is generally benign, but may be progressive. [10] [11] [12] Tracheobronchial amyloidosis is a rare entity and generally presents with symptoms of airway obstruction like dyspnea or cough. 9, 13 Occasionally, patients may present with nodules.
14 Chest xray may not be sensitive and patients may be misdiagnosed as bronchitis or asthma. Thus further investigation with CT scan and bronchoscopy maybe reasonable. 15 Irregular airway narrowing, airway wall thickening, or calcified amyloid deposits may be demonstrated on the CT scan. 16 Parenchymal pulmonary amyloidosis may be nodular or diffuse. Nodular parenchymal pulmonary amyloidosis is generally asymptomatic and should be differentiated from neoplastic and granulomatous disorders. 17 Amyloid nodules are generally localized to the lower lobes in the peripheral and subpleural areas and have smooth contours. Calcification of these nodules may be seen in a few cases. 10 Tissue biopsy is essential for the diagnosis.
Diffuse parenchymal pulmonary amyloidosis usually presents with dyspnea, cough or hemoptysis, or both. The deposition of the amyloid protein causes alveolar membrane and capillary damage leading to impaired gas exchange causing dyspnea and hemoptysis. Chest x-ray shows diffuse reticular or reticulonodular opacities in the lungs bilaterally. 13 The diagnosis is often difficult and confirmed by transbronchial or open lung biopsy. In spite of this, about half of the cases are diagnosed at autopsy. 15 Hilar or mediastinal lymphadenopathy is rare in localized pulmonary amyloidosis and these patients are generally asymptomatic. 10, [18] [19] Management of localized pulmonary amyloidosis is dependent on the extent of symptoms. For asymptomatic patients, treatment may not be required. Owing to the relative rarity of localized pulmonary amyloidosis, there is lack of randomized controlled trials. Various modalities of treatment reported include bronchoscopic resection, surgical resection, carbon dioxide laser ablation, and Nd:YAG (neodymium-doped yttrium aluminum garnet) laser therapy. 20, 21 In some cases, low-dose external beam radiation has been tried. 22 Parenchymal amyloid nodules generally grow slowly and remain asymptomatic. In such cases, treatment is generally not needed. Surgical resection may be considered; however, there is a possibility of relapse.
10
Unlike localized amyloidosis, there have been several controlled trials for systemic amyloidosis. Systemic AL amyloidosis is treated with chemotherapy. 23 Various treatment modalities have been studied including melphalan, prednisone, total body irradiation, stem-cell transplantation, vincristine-doxorubicin (adriamycin)-dexamethasone (VAD) regimen, and thalidomide. 8 Newer treatment methods for systemic amyloidosis being investigated and presently studied include: Etanercept, 24 dendritic cell-based idiotype vaccination, 25 NC-531, a sulfated glycosaminoglycan (GAGs) mimetic that can inhibit amyloid plaque formation, 26 murine antihuman light chain monoclonal antibodies, 27 and a competitive inhibitor of serum amyloid P component (SAP) that binds to amyloid fibrils. 28 These investigational agents hold promise for the future. Primary amyloidosis and light chain deposition disease have a poor long-term Our patient was found to have multiple pulmonary nodules on chest radiograph. On detailed investigation including PET scan, SPEP, bone marrow aspiration and biopsy, and biopsy from the nodules, other systemic causes were ruled out and the involvement of only pulmonary parenchyma with amyloidosis was substantiated. Thus, the diagnosis of diffuse and nodular parenchymal localized pulmonary amyloidosis was made. The purpose of the extensive work up in our patient was to confirm the diagnosis and rule out systemic involvement as it has management implications. Our patient is being managed conservatively and is being followed closely for any signs of progression.
CONCLUSION
In a smoker with multiple pulmonary nodules, a detailed history, physical exam, common blood tests, and imaging studies supplemented with tissue diagnosis may help in diagnosis and appropriate management of a relatively rare and probably under-recognized condition of localized pulmonary amyloidosis and foster interest in newer diagnostic and treatment modalities.
